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Description

Related Applications

[0001] This application claims the benefit of Korean
Patent Application No. 10-2013-0038342, filed on April
8, 2013, which is hereby incorporated by reference as if
fully set forth herein.

Field of the Invention

[0002] The present invention relates to a navigation
system and a method for displaying a map on the navi-
gation system. More specifically, the present invention
relates to a navigation system and a method for display-
ing amap on the navigation system, capable of displaying
the map that is produced by composing a numerical map
and a photomap when displaying the map on the navi-
gation system.

Background of the Invention

[0003] Currently, as the number of moving bodies such
as a vehicle continues to increase, the traffic congestion
becomes worse and worse. Further, since the increasing
speed of the number of the moving bodies is becoming
faster than that of the infrastructure such as road, there
occur severe problems such as a traffic congestion.
[0004] Insuchasituation, navigation systems are high-
lighted as one of the solutions to the traffic congestion.
A navigation system receives a navigation message
transmitted from satellites for GPS (Global Positioning
System) to determine a current position of a moving body,
matches the current position of the moving body to map
data to display it on a screen of the navigation system,
and searches for a driving route from the current position
of the moving body to a destination. Further, the naviga-
tion system guides a user to drive a moving body along
the searched driving route, whereby the user can make
use of a road network given efficiently.

[0005] Typically, the map displayed on a screen in a
navigation system is a numerical map, which displays
roads and geographic features using digitized map data
on the basis of 2D images, or models the geographic
features in 3D images to display them so that a user feels
more real.

[0006] Recently, images of driving route through the
use of photomaps such as aerial photographs taken from
aircrafts or satellite photographs taken from satellites are
provided, so that it may be possible to precisely capture
a real road state and surrounding situation.

[0007] However, in case of providing the photomaps
only, it may not be possible to keep them latest due to
the difference between the time pointwhen an aerial pho-
tograph or a satellite photograph is taken and the time
point when it is updated. Therefore, there occurs a prob-
lem in that an image of a newly opened road or closed
road is not timely reflected and provided.
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[0008] Related art of the disclosure of the present in-
vention is disclosed in Korean Laid-Open Patent No.
10-2002-0047531, entitled "Method and apparatus for
searching information of point of interest," published on
September 5, 2002, which is incorporated by reference
herein in its entirety.

Summary of the Invention

[0009] In view of the above, the present invention pro-
vides a navigation system and a method for displaying a
map on the navigation system, capable of displaying the
map of the latest update that is produced by composing
a numerical map and a photomap when displaying the
map on the navigation system and improving a quality of
the map by displaying a real space.

[0010] Further, the present invention provides a navi-
gation system and a method for displaying a map on the
navigation system, capable of smoothly overlapping a
numerical map with a photomap with a controlled trans-
parency at a boundary of them when displaying the map
on the navigation system, thereby minimizing a sense of
the difference between data.

[0011] In accordance with an embodiment of the
presentinvention, there is provided a method for display-
ing a map performed by a navigation system, which in-
cludes: defining a matching area of a numerical map to
which a photomap is matched; extracting the photomap
corresponding to the matching area from a map data stor-
age; matching a reference point of the photomap and a
reference point of the numerical map; matching a scale
of the photomap in line with a scale of the numerical map;
and performing a boundary treatment at an overlap area
of the numerical map and the photomap that are
matched.

[0012] In the exemplary embodiment, wherein the de-
fining a matching area comprises: setting the matching
area in a rectangular block unit.

[0013] In the exemplary embodiment, wherein the de-
fining a matching area comprises; setting the matching
area in a polygon unit.

[0014] In the exemplary embodiment, wherein the ex-
tracting the photomap comprises; extracting the pho-
tomap larger than the matching area.

[0015] Inthe exemplary embodiment, wherein the per-
forming a boundary treatment comprises; performing an
Alpha Blending process with respect to the overlap area.
[0016] Inthe exemplary embodiment, wherein the pho-
tomap includes an aerial photomap or a satellite pho-
tomap.

[0017] In accordance with an embodiment of the
presentinvention, there is provided a navigation system,
comprising: a display unit; a map data storage configured
to store a numerical map and a photomap; and a control
unit configured to define a matching area of the numerical
map to which the photomap is matched, to extract the
photomap corresponding to the matching area from the
map data storage, to match reference points and scales
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of the numerical map and the extracted photomap, and
to perform a boundary treatment with respect to an over-
lap area of the numerical map and the extracted pho-
tomap that are matched to be displayed through the dis-
play unit.

[0018] Inthe exemplary embodiment, wherein the con-
trol unit sets the matching area in a block unit.

[0019] Inthe exemplary embodiment, wherein the con-
trol unit sets the matching area in a polygon unit.
[0020] Inthe exemplary embodiment, wherein the con-
trol unit extracts the photomap larger than the matching
area.

[0021] Inthe exemplary embodiment, wherein the con-
trol unit performs an Alpha Blending process with respect
to the overlap area.

[0022] Inthe exemplary embodiment, wherein the pho-
tomap includes an aerial photomap or a satellite pho-
tomap.

[0023] In accordance with an embodiment of the
presentinvention, there is provided a method for display-
ing a map on a navigation system, which includes: de-
fining a matching area of a photomap to which a numer-
ical map is matched; extracting a part of the numerical
map corresponding to the matching area from a map data
storage; matching a reference point of the numerical map
and a reference point of the photomap; matching a scale
of the numerical map in line with a scale of the photomap;
and performing a boundary treatment at an overlap area
of the photomap and the numerical map that are
matched.

[0024] Asdescribedabove, ina navigation system and
a method for displaying a map on the navigation system
in accordance with the embodiments of the present in-
vention, it is possible to display a newly updated map
produced by composing a numerical map and a pho-
tomap together and thus to enhance a quality of the map
by displaying a real space when displaying the map.
[0025] Further, in a navigation system and a method
for displaying a map on the navigation system in accord-
ance with the embodiments of the present invention, it is
possible to minimize a sense of the difference between
data by smoothly overlapping a numerical map with a
photomap with a controlled transparency at a boundary
of them when displaying the map on a navigation system,
thereby embodying a natural guide image.

Brief Description of the Drawings

[0026] The above and other objects and features of
the present invention will become apparent from the fol-
lowing description of the embodiments given in conjunc-
tion with the accompanying drawings, in which:

Fig. 1 is a block diagram of a navigation system in
accordance with an embodiment of the present in-
vention;

Fig. 2 illustrates an exemplary numerical map dis-
played on a navigation system in accordance with
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an embodiment of the present invention;

Fig. 3 illustrates an exemplary photomap displayed
on a navigation system in accordance with an em-
bodiment of the present invention;

Fig. 4 is a flowchart illustrating a method for display-
ing a map on a navigation system in accordance with
an embodiment of the present invention;

Figs. 5A to 5C are exemplary diagrams illustrating a
procedure in which a numerical map and a photomap
are matched in a rectangular block unit based on a
method for displaying a map on a navigation system
in accordance with an embodiment of the present
invention;

Fig. 6 is an exemplary view illustrating an Alpha
Blending process performed on an overlap area
based on a method for displaying a map on a navi-
gation system in accordance with an embodiment of
the present invention; and

Figs. 7Ato 7C are exemplary views illustrating a pro-
cedure in which a photomap is matched to a numer-
ical map in a polygon unit based on a method for
displaying a map on a navigation system in accord-
ance with an embodiment of the present invention.

Detailed Description of the Embodiments

[0027] Hereinafter,anembodiment of amethod for dis-
playing a map on a navigation system in accordance with
the present invention will be described with reference to
the accompanying drawings. In referring to the drawings,
thickness of lines and size of components shown in the
drawings may be exaggerated for the purpose of descrip-
tive clarity and for the sake of convenience. Further, the
following terms are defined in consideration of the func-
tions of the present invention, which may vary depending
on the intentions of a user or an operator or practices.
Therefore, the definition of such terms should be made
on the basis of the disclosure throughout the present
specification.

[0028] Fig. 1is a block diagram of a navigation system
in accordance with an embodiment of the present inven-
tion.

[0029] As illustrated in Fig. 1, the navigation system
includes a GPS module 10, a map data storage 20, a
memory unit 60, a key input unit 40, a control unit 30,
and a display unit 50.

[0030] The GPS module 10 receives navigation mes-
sages from a plurality of GPS satellites (not shown) po-
sitioned over the earth and provides them to the control
unit 30 so that its current position can be acquired.
[0031] The map data storage 20 stores map data of
both a numerical map and a photomap used to guide a
driving route of a moving body (not shown) obtained after
searching the driving route.

[0032] AsillustratedinFig. 2, the numerical map refers
to a map that displays roads and geographic features
based on a 2D image through digitized map data or that
realistically displays geographic features by modeling
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roads and geographical features in a 3D image.

[0033] Further, as illustrated in Fig. 3, the photomap
refers to a map that provides an image of a driving route
along a coordinate through an aerial photograph really
taken from an aircraft to easily recognize real road states
and surrounding situations. The photomap may include
a satellite photomap displayed on the basis of satellite
photographs taken from satellites.

[0034] The memory unit 60 stores various kinds of data
including setting values to operate the navigation system
and searched driving routes.

[0035] Thekey inputunit40 includes a plurality of func-
tion keys or buttons to receive from a user each setting
value to operate the navigation system and a destination
chosen to set a driving route.

[0036] The control unit 30 detects a current position of
the moving body, e.g., a vehicle or a car, using the nav-
igation messages received through the GPS module 10,
and reads out map data stored in the map data storage
20 to display the current position of the moving body on
the map.

[0037] The control unit 30 also extracts the photomap
along with the numerical map from the map data storage
20 using longitudinal and latitudinal coordinates and then
combines the numerical map and the photomap in con-
formity with a reference point and scale of the numerical
map, when displaying the map data.

[0038] More specifically, the control unit 30 defines or
selects a candidate area from the numerical map, ex-
tracts or cuts out a matching area of the photomap, which
corresponds to the candidate area, and then combines
the numerical map and the matching area of the pho-
tomap so that the candidate area of the numerical map
is substituted with the matching area of the photomap.
As a result, the navigation system displays a combined
image in which the matching area of the photomap is
fused into the numerical map on behalf of the candidate
area.The term used herein such as "candidate area"
means an area defined or selected from the numerical
map by a user who desires to see an actual image with
respect to the candidate area, and the term "matching
area" means a section which corresponds to an area hav-
ing the actual image in the photomap.

[0039] During such a matching process as mentioned
above, the control unit 30 may define or select the can-
didate area and the matching area in a unit of block or
polygon. Further, the control unit 30 may perform a
boundary treatment, for example, such as an Alpha
Blending process to control a transparency in a boundary
between the photomap and the numerical map that are
combined so that the boundary can be smoothly viewd,
thereby minimizing a sense of difference between the
numerical map and the photomap.

[0040] Although the embodiment of the presentinven-
tion has been described and shown that the candidate
area and the matching area are respectively defined or
selected from the numerical map and the photomap, it
may be possible to respectively defined or selected from
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the photomap and the numerical map in reverse.
[0041] Further, the control unit 30 searches a driving
route from a current position to a destination on the basis
of map data, which is stored in the map data storage 20,
in accordance with the commands inputted through the
key input unit 40 and guides a user along the searched
driving route.

[0042] The display unit 50 displays various operation
states of the components under the control of the control
unit 30 and the driving route searched by the control unit
30, and the numerical map and photomap matched by
the control unit 30.

[0043] Fig. 4 is aflowchart illustrating a method for dis-
playing a map on a navigation system in accordance with
an embodiment of the present invention; Figs. 5A to 5C
are exemplary diagrams illustrating a procedure in which
a numerical map and a photomap are matched in a rec-
tangular block unit based on a method for displaying a
map on a navigation system in accordance with an em-
bodiment of the present invention; Fig. 6 is an exemplary
view illustrating an Alpha Blending process performed
on an overlap area based on a method for displaying a
map on a navigation system in accordance with an em-
bodiment of the present invention; and Figs. 7A to 7C
are exemplary views illustrating a procedure in which a
photomap is matched to a numerical map in a polygon
unit based on a method for displaying a map on a navi-
gation system in accordance with an embodiment of the
present invention.

[0044] AsillustratedinFig. 4,inamethod fordisplaying
a map on a navigation system in accordance with an
embodiment of the present invention, the control unit 30
loads from the map data storage 20 a numerical map,
which includes a current position detected through the
GPS module 10 or a position selected through the key
input unit 40 in block S10.

[0045] Subsequently, in block S20, the control unit 30
defines a matching area in the numerical map to which
a partial area of the photomap will be matched or over-
witen. In this process, the matching area may be set in
a rectangular block unit as illustrated in Figs. 5A to 5C,
or in a polygon unit as illustrated in Figs. 7A to 7C.
[0046] Further, in case of defining the matching area
in a block unit, the matching area or condition of the nu-
merical map to which the photomap will be matched may
be set by a user. Also, in case of defining the matching
areain a polygon unit, the matching area of the numerical
map to which the photomap will be matched may be set,
or a specific condition for directly choosing a given match-
ing zone, for example, such as a park, a golf course, a
contour line, a green belt, a water system, or the like.
[0047] In these cases, the photomap may include an
aerial photomap or a satellite photomap of which coor-
dinates are established based on aerial photographs tak-
en from an aircraft, or satellite photographs taken from
satellites.

[0048] After the matching area has been defined, in
block S30, the control unit 30 extracts a corresponding
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area of the photomap, which will be matched to the
matching area, from the map data storage 20.

[0049] The control unit 30 may extract the correspond-
ing area of the photomap larger than the matching area
through the use of longitudinal and latitudinal coordinates
with respect to the matching area when extracting the
corresponding area of the photomap, so that the corre-
sponding area of the photomap may be fully overlapped
the matching area of the numerical map.

[0050] Next, in block S40, the control unit 30 matches
reference points between the areas of the photomap and
the numerical map that are extracted using the longitu-
dinal and latitudinal coordinates of both maps. Here, the
term "reference points" means base points used to match
corresponding points between the photomap and the nu-
merical map, which may be set in various positions and
schemes depending on each system specification.
[0051] After matching the reference points of the nu-
merical map and the photomap each other as described
above, the control unit 30 adjusts a scale of the photomap
in line with a scale of the numerical map to match both
the maps in block S50.

[0052] That is, when the numerical map is displayed
in a large scale in the navigation system, the photomap
is also controlled in a large scale correspondingly to that
of the numerical map. In contrast, when the numerical
map is displayed in a small scale in the navigation sys-
tem, the photomap is also controlled in a small scale cor-
respondingly to that of the numerical map. Therefore,
both maps can be matched to be displayed at the same
size.

[0053] Subsequently, the control unit 30 controls a
transparency in an overlap area of the numerical map
and the photomap by performing an Alpha Blending proc-
ess, so that the boundary of the overlap area can be
displayed smoothly in block S60. Here, the Alpha Blend-
ing refers to a process in which when an overlap area of
a numerical map and a photomap matched thereto
comes in sight, the boundary of the overlap area may be
smoothly displayed without a sense of difference so that
an image is naturally seen.

[0054] For example, referring to Figs. 5A to 5C, when
matching a photomap to a numerical map in a block unit,
a matching area 'A’ of the numerical map to which a cor-
responding area of the photomap is intended to be
matched is defined as illustrated in Fig. 5A, and the cor-
responding area of the photomap, which is larger than
the matching area 'A’, is extracted from the map data
storage 20 as illustrated in Fig. 5B.

[0055] The control unit 30 then matches reference
points and scales of the numerical map and the extracted
photomap as illustrated in Fig. 5C, and then smoothly
displays an overlap area 'B’ by performing the Alpha
Blending process as illustrated in Fig. 6.

[0056] For example, as illustrated in Fig. 6, when two
images are composed by performing the Alpha Blending
process on the numerical map and the photomap, the
outside of the overlap area ‘B’ is processed in ¢:0.0 so
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that the photomap is composed 0%. Further, the com-
posing ratio increases as approaching the center of the
overlap area, and the inside of the overlap area 'B’ is
processed in a:1.0 so that the photomap is composed
100%, whereby a boundary of the overlap area ‘B’ may
be smoothly viewed.

[0057] As a result, the numerical map is viewed 100%
inthe outside of the overlap area’B’, an intermediate part
of the overlap area 'B’ is composed of 50% of the numer-
ical map and 50% of the photomap, and the photomap
is viewed 100% in the innermost part of the overlap area
‘B’

[0058] In similar, referring to Figs. 7A to 7C, when
matching a photomap to a numerical map in a polygon
unit, the control unit 30 forms a polyline, e.g., along a
green beltin the numerical map so as to define a matching
area to which the photomap will be matched as illustrated
in Fig. 7A and then extracts a corresponding area of the
photomap largerthan the matching area, whichis defined
in the numerical map, for map matching from the map
data storage 20 as illustrated in Fig 7B.

[0059] Further, the control unit 30 matches the refer-
ence points on the numerical map and the extracted pho-
tomap, controls the scales of them, and then performs
the Alpha Blending process with respect to the overlap
area, thereby smoothly displaying the overlap area as
illustrated in Fig. 7C.

[0060] As such, the control unit 30 smoothly displays
amap by controlling a transparency with the Alpha Blend-
ing process with respect to the overlap area 'B’ when
composing and displaying the numerical map and the
photomap, thereby minimizing a sense of difference be-
tween map data of the numerical map and the photomap
in block S70.

[0061] As described above, in accordance with a nav-
igation system and a method to display a map on the
navigation system, it is possible to display the map of the
latest update by composing a numerical map and a pho-
tomap together and displaying the composed map and
to enhance a quality of the map by displaying a real space
when displaying the composed map in the navigation
system. Further, it is possible to minimize a sense of the
difference between data by smoothly overlapping the nu-
merical map with the photomap with a controlled trans-
parency at a boundary of them.

[0062] While the present invention has been shown
and described with respect to the embodiments illustrat-
ed with drawings, the embodiments are exemplary only
and not limited thereto. It will be understood by those
skilled in the art that it is possible to make various chang-
es and equivalent another embodiment based on the dis-
closure. Therefore, the scope of the present invention
should be defined by the appended claims rather than
by the foregoing embodiments.
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Claims

A method for displaying a map performed by a nav-
igation system, the method comprising:

defining a matching area of a numerical map to
which a photomap is matched;

extracting the photomap corresponding to the
matching area from a map data storage;
matching a reference point of the photomap and
a reference point of the numerical map;
matching a scale of the photomap in line with a
scale of the numerical map; and

performing a boundary treatment at an overlap
area of the numerical map and the photomap
that are matched.

The method of claim 1, wherein the defining a match-
ing area comprises:

setting the matching area in a rectangular block
unit.

The method of claim 1, wherein the defining a match-
ing area comprises;
setting the matching area in a polygon unit.

The method of claim 1, wherein the extracting the
photomap comprises;

extracting the photomap larger than the matching
area.

The method of claim 1, wherein the performing a
boundary treatment comprises;

performing an Alpha Blending process with respect
to the overlap area.

The method of claim 1, wherein the photomap in-
cludes an aerial photomap or a satellite photomap.

A navigation system, comprising:

a display unit;

amap data storage configured to store a numer-
ical map and a photomap; and

a control unit configured to define a matching
area of the numerical map to which the pho-
tomap is matched, to extract the photomap cor-
responding to the matching area from the map
data storage, to match reference points and
scales of the numerical map and the extracted
photomap, and to perform a boundary treatment
with respect to an overlap area of the numerical
map and the extracted photomap that are
matched to be displayed through the display
unit.

8. Thenavigation system of claim 7, wherein the control
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10.

1.

12.

13.

unit sets the matching area in a block unit.

The navigation system of claim 7, wherein the control
unit sets the matching area in a polygon unit.

The navigation system of claim 7, wherein the control
unit extracts the photomap larger than the matching
area.

The navigation system of claim 7, wherein the control
unit performs an Alpha Blending process with re-
spect to the overlap area.

The navigation system of claim 7, wherein the pho-
tomapincludes an aerial photomap or a satellite pho-
tomap.

A method for displaying a map on a navigation sys-
tem, the method comprising:

defining a matching area of a photomap to which
a numerical map is matched;

extracting a part of the numerical map corre-
sponding to the matching area from a map data
storage;

matching a reference point of the numerical map
and a reference point of the photomap;
matching a scale of the numerical map in line
with a scale of the photomap; and

performing a boundary treatment at an overlap
area of the photomap and the numerical map
that are matched.
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